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ABSTRACT a OPEN ACCESS

Background: Insomnia is a very common sleep disorder worldwide and it is associated with an important
impairment in quality of life, daytime functioning, and long-term health outcomes. Although cognitive
behavioral therapy for insomnia remains the recommended first-line treatment, atypical antipsychotics,
particularly low-dose quetiapine, are increasingly prescribed off-label for insomnia despite the absence of
scientific evidence for this indication.

Objective: To review the available evidence about atypical antipsychotics in the management of insomnia,
with particular emphasis on their pharmacological properties, effects on sleep architecture, adverse effect
profiles, and potential impact on other sleep disorders.

Methods: A narrative review of the literature was conducted, focusing on the pharmacology of commonly
prescribed atypical antipsychotics, their effects on sleep continuity and sleep architecture, current evidence
supporting their use in insomnia, and the associated short- and long-term risks.

Results: Atypical antipsychotics may reduce sleep latency and increase total sleep time through
antagonism of histaminergic, serotonergic, and adrenergic receptors. However, these effects do not
necessarily represent a restoration of physiological sleep architecture. Quetiapine, the most frequently
prescribed antipsychotic for insomnia, has limited evidence supporting its effectiveness and may reduce
slow-wave and rapid eye movement sleep. Atypical antipsychotics are associated with a number of adverse
effects, including excessive daytime sedation, weight gain, metabolic dysfunction, hyperprolactinemia,
extrapyramidal symptoms, and increased cardiovascular risk. They may also induce or worsen sleep-related
conditions such as restless legs syndrome and obstructive sleep apnea.

Discussion: Current evidence does not support the routine use of atypical antipsychotics for primary
insomnia in the absence of a major psychiatric indication. Their potential benefits are outweighed by safety
concerns and the lack of long-term effectiveness data. Cognitive behavioral therapy for insomnia should
remain the main modality of insomnia management. When pharmacological treatment is required,
evidence-based therapies with established efficacy and safety profiles should be prioritized over atypical
antipsychotics.
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Introduction

Insomnia is among the most common sleep disorders seen in clinical settings, yet its treatment often strays
from evidence-based guidelines, emphasizing needing a more thorough review. Insomnia has an important
impact on daytime functioning, with consequences such as fatigue, impaired concentration, irritability, and
reduced quality of life, and is now recognized as a risk factor for cardiovascular disease, metabolic disorders,
and psychiatric conditions like depression and anxiety. Despite its high prevalence -affecting an estimated
10% to 30% of the general population- insomnia remains undertreated in terms of first-line interventions,

while simultaneously being overtreated with medications that lack scientific evidence for this indication.'?

The origin of insomnia is multifactorial, and a thorough understanding of its origins is essential for rational
treatment. The “3P” model distinguishes predisposing factors, such as genetic vulnerability or trait anxiety;
precipitating factors, such as stressful life events or medical illness; and perpetuating factors, such as
maladaptive coping behaviors and dysfunctional beliefs about sleep. This framework emphasizes an
important clinical reality: insomnia rarely arises in isolation, and its chronicity is often maintained by factors
that pharmacological agents alone cannot address. The behaviors patients adopt in order to compensate
for poor sleep -such as spending excessive time in bed, napping during the day, or worrying excessively
about sleep loss- may become self-perpetuating, creating a cycle that resists the pharmacological

intervention.’?

In this context, cognitive behavioral therapy for insomnia (CBT-) is the first-line management modality,
recommended by clinical guidelines, including those with comorbid medical and psychiatric conditions.
CBT-l targets the perpetuating mechanisms of insomnia through components such as stimulus control, sleep
restriction, cognitive restructuring, and relaxation techniques. Its advantages over pharmacotherapy are well
documented: benefits are sustained over the long term, there is no risk of dependence or tolerance, and it
addresses the underlying causes rather than merely suppressing symptoms. Nonetheless, despite its
established effectiveness, CBT-I remains underutilized in routine practice, often due to limited access to
trained health professionals, time constraints in clinical settings, or a preference among patients and
clinicians for a “quick fix" in the form of a prescription.??

It is within this gap between evidence and practice that the off-label use of second-generation
antipsychotics (SGAs) for insomnia has proliferated. Originally developed in the 1950s for the treatment of
schizophrenia and later expanded to bipolar disorder and treatment-resistant depression, antipsychotics
have found a surprising and widespread role in sleep medicine. Low-dose quetiapine has become one of
the most commonly prescribed agents for insomnia in clinical practice, despite the fact that no major
regulatory authority approved any antipsychotic for the treatment of primary insomnia. This discrepancy
between regulatory status and real-world use raises important questions about the evidence base, clinical

rationale, and potential harms associated with this practice.’*

Beyond their effects on sleep architecture, SGAs carry a substantial burden of adverse effects that must be
carefully weighed against any potential benefits. These include metabolic complications such as weight
gain, hyperglycemia, and dyslipidemia, which are particularly pronounced with olanzapine and clozapine;
extrapyramidal symptoms and hyperprolactinemia, which are most concerning with risperidone; and
anticholinergic effects, sedation, and cardiovascular risks that cut across the class. SGAs have been
implicated in the induction or exacerbation of sleep-related disorders themselves, including restless legs

syndrome (RLS), periodic limb movements during sleep (PLMS), and obstructive sleep.?*>
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In this narrative review, we aim to present evidence from the scientific literature regarding the utilization of
antipsychotics in general and more specifically atypical antipsychotics in the treatment of insomnia, while

also attempting to answer the following questions:

What is insomnia?

What are antipsychotics and what are their indications?

What is the pharmacology of atypical antipsychotics?

Which are the effects of atypical antipsychotics on sleep architecture?
What is the non-pharmacological management of insomnia?

What is the pharmacological management of insomnia?

No o,k wdh -

Effects of atypical antipsychotics on OSA, RLS and other sleep disorders: long term consequences.

The aim of exploring the underlying mechanisms of insomnia itself and the pharmacological characteristics
of antipsychotics, is to provide a clear context regarding their indications, contraindications, and the
rationale for avoiding their use as part of the routine management of insomnia.

WHAT IS INSOMNIA?

Insomnia is a sleep disorder characterized by difficulty initiating sleep, maintaining sleep, or awakening too
early with an inability to return to sleep. According to current definitions, this condition is characterized by
disturbances in sleep initiation, duration, consolidation, or quality that occur despite adequate opportunity
and circumstances for sleep.'??

DIAGNOSIS AND CLASSIFICATION

Duration: Insomnia may be classified as transient (less than one week), short-term (between one and four
weeks), or chronic (more than four weeks or three months, depending on the clinical guideline consulted).™*

Daytime Symptoms: Insomnia is not only a night disorder; it must include at least one form of daytime
impairment, such as fatigue, malaise, irritability, attention deficits, impaired concentration or memory, and
reduced motivation or energy.?*

Etiology and Pathogenesis (The “3P” Model)

The development of insomnia has been explained through multiple theoretical frameworks; however, one
of the most widely accepted models focuses on three interacting factors:%*

1. Predisposing Factors: Genetic vulnerabilities, biological characteristics, or personality traits (such as a

tendency toward anxiety) that increase susceptibility to insomnia.

2. Precipitating Factors: Stressful life events (e.g., divorce, job loss), medical illnesses, or psychiatric

disorders that trigger the acute onset of sleep disturbance.

3. Perpetuating Factors: Behaviors or cognitions adopted by patients to compensate for inadequate sleep
(such as spending excessive time in bed or excessive worry about not sleeping), which maintain the disorder

over the long term.

Neurobiological Perspective
From a physiological standpoint, insomnia is associated with a state of hyperarousal. This heightened state
of alertness disrupts both cognitive and physiological processes, making the transition to sleep more difficult
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and promoting sleep fragmentation. Multiple neurotransmitter systems are involved in this process,
including wake-promoting neurotransmitters such as dopamine, norepinephrine, histamine and orexin, and
sleep-promoting mediators such as gamma-aminobutyric acid (GABA) and melatonin.'>¢

Impact and Prevalence

Insomnia represents a major public health concern, affecting approximately 10% to 30% of the general
population, with higher prevalence among women and older adults. If left untreated, chronic insomnia
increases the risk of developing cardiovascular disease, type 2 diabetes mellitus, hypertension, depression,

anxiety disorders, and even suicidal behavior.*’#

WHAT ARE ANTIPSYCHOTICS AND WHAT ARE THEIR INDICATIONS?

Antipsychotics are a group of medications originally introduced in the 1950s for the treatment of
psychopathological symptoms observed in disorders such as schizophrenia and affective disorders. They
are broadly classified into two categories: first-generation antipsychotics (FGAs), also known as typical or
conventional antipsychotics, and second-generation antipsychotics (SGAs), commonly referred to as

atypical antipsychotics.” 10112

Despite the limitations of older classification systems, the Neuroscience-based Nomenclature (NbN) offers
a more precise and practical framework for both modern psychiatry and sleep medicine. For instance, while
quetiapine is routinely categorized as an "atypical antipsychotic,” it is widely prescribed for sleep
disturbances and other conditions far beyond psychosis, a mismatch that shows the clinical need for a new
approach. NbN resolves this by replacing outdated, disease-based labels with a system defined by
pharmacological domains and modes of action, mapping out more than 60 distinct drug mechanisms. This
receptor-specific clarity helps clinicians better manage side effects, simplifies medical education, and
reduces patient stigma. Reflecting its value, the system is now formally endorsed by major international
bodies, including the American Psychiatric Association (APA) and the European Psychiatric Association
(EPA). However, for practical purposes and immediate clarity, this text will use classic classification systems,
while recognizing that NbN represents the future model for clinical practice.™

DEFINITION AND MECHANISM OF ACTION
First-Generation Antipsychotics: This group includes agents such as haloperidol and chlorpromazine,

whose primary mechanism of action is antagonism of dopamine D2 receptors.™

Second-Generation Antipsychotics: This category includes medications such as risperidone, olanzapine,
quetiapine, clozapine and ziprasidone. These agents typically exert their effects through a combination of

serotonin 5-HT2 receptor antagonism and dopamine D2 receptor blockade.”021

Third-Generation Antipsychotics: Aripiprazole is classified as a third generation partial agonist of the D2
and 5HT1a receptors.

Advantages of Atypical Antipsychotics: SGAs are generally preferred because they are associated with a

lower risk of movement disorders, particularly extrapyramidal symptoms, compared with first-generation

agents.”10:1216
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On-Label Indications
These medications have received approval from regulatory agencies such as the FDA and Health Canada

for the following conditions:

1. Schizophrenia and Schizoaffective Disorder: This remains their primary and most established

indication.'0:15.16

2. Bipolar Disorder: SGAs are indicated for the treatment of acute manic or mixed episodes, bipolar

depression, and maintenance therapy.”'%'>1

3. Major Depressive Disorder (MDD): Certain SGAs, including aripiprazole, quetiapine, cariprazine, and
brexpiprazole, are approved as adjunctive therapy when standard antidepressant treatment has proven

insufficient.’®8.1
4. Acute Agitation: Some agents, such as intramuscular olanzapine, are used for the fast control of agitation
associated with schizophrenia or bipolar mania.™

5. Treatment-Resistant Cases: Clozapine is specifically reserved for patients with treatment-resistant

schizophrenia.’?"

Off-Label Uses

The off-label use of antipsychotics, particularly SGAs, has increased substantially over the past decade. The
most common off-label indications include:™

1. Insomnia and Sleep Disorders: Quetiapine is frequently prescribed at low doses as a hypnotic agent
despite the lack of real clinical evidence supporting its use as a treatment for insomnia.”'%"

2. Anxiety Disorders: SGAs are used in generalized anxiety disorder and social anxiety disorder.'%%

3. Dementia in Older Adults: These medications are employed to manage behavioral symptoms such as
agitation, aggression, and psychosis associated with dementia."”’

4. Post-Traumatic Stress Disorder (PTSD): SGAs have been used for the management of nightmares and
treatment-resistant insomnia.'”?°

5. Other Disorders: Their use has also been reported in obsessive-compulsive disorder (OCD), attention-
deficit/hyperactivity disorder (ADHD), borderline personality disorder, TIC disorder and Tourette
syndrome."?

6. Pediatric Population: In children and adolescents, SGAs are occasionally prescribed for irritability
associated with autism spectrum disorder and disruptive behavioral disorders.'?"

7. Eating Disorders and Weight Restoration: Employed to target core symptoms and safely promote
weight gain in anorexia nervosa, where recent outpatient findings emphasize olanzapine as a key effective
pharmacological agent.”#

PHARMACOLOGY OF ATYPICAL ANTIPSYCHOTICS
The pharmacology of quetiapine, olanzapine, and risperidone -three widely used atypical antipsychotics- is
characterized by complex interactions with multiple neurotransmitter receptors, determining both their

clinical effectiveness and adverse effect profiles (Table 1).'#'
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Table 1: Comparative Summary of Quetiapine, Olanzapine, and Risperidone

Characteristic Quetiapine Olanzapine Risperidone
D2 Receptor Blockade Low Moderate High
H1 Receptor Blockade (Sedation) Moderate/High Very High Low
M1 Receptor Blockade
Moderate High Minimal
(Anticholinergic)
Half-Life Short (6-7h) Long (30h) Intermediate (20h)

No (inactive
Active Metabolite Yes (Norquetiapine) Yes (Paliperidone)
metabolites)

1. Quetiapine
Quetiapine is a dibenzothiazepine derivative with a unique pharmacological profile that varies substantially
according to dosage.'”"®

Pharmacodynamics

' Receptor affinity: Quetiapine has very low affinity for dopamine D2 receptors -the lowest among SGAs-
explaining its low risk of extrapyramidal symptoms. It demonstrates high affinity for h-adrenergic receptors
and moderate affinity for 5-HT2A, H1 (histaminergic), and M1 (muscarinic) receptors.'*'>"’

f Dose-dependent effects:
f  Low doses (50 mg): Almost exclusively block H1 receptors, resulting primarily in sedative effects.

f Intermediate doses (300 mg): Important blockade of 5-HT2C receptors and the norepinephrine
transporter (NET) occurs, conferring antidepressant properties.

f  High doses (800 mg): Achieve greater than 60% D2 receptor occupancy, resulting in full antipsychotic
effectiveness.

f Active metabolite: Norquetiapine acts as a 5-HT1A receptor agonist and a potent norepinephrine
reuptake inhibitor, contributing to its mood-related effects.™

Pharmacokinetics
f  Quetiapine is rapidly absorbed (Tmax 1-2 hours) and has a relatively short elimination half-life of

approximately 6-7 hours.™"

2. Olanzapine
Olanzapine is a compound structurally derived from clozapine and is recognized as one of the most sedating
antipsychotic agents.'®?'

Pharmacodynamics

I Receptor affinity: Olanzapine has very high affinity for H1 and 5-HT2A receptors. It is considered one of
the most potent H1 antagonists known, explaining both its pronounced sedative effects and its propensity
to induce weight gain.™1"?

I Other receptors: Olanzapine demonstrates moderate affinity for D1, D2, 5-HT2C, and " 1 receptors, and

high affinity for muscarinic receptors (M1-M5). Its blockade of 5-HT2C receptors has been associated with

increased slow-wave sleep.”™"
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Pharmacokinetics

I Olanzapine is well absorbed, although approximately 40% undergoes first-pass hepatic metabolism.
' Metabolism: It is primarily metabolized by CYP1A2 and CYP2Dé enzymes into inactive metabolites.™ "’

f Half-life: Olanzapine has a prolonged elimination half-life, averaging 30 hours (range: 21-54 hours),

allowing once-daily administration.'’

3. Risperidone
Unlike the previously discussed agents, risperidone is a high-potency antipsychotic that is effective at

substantially lower doses.'®%°

Pharmacodynamics
' Receptor affinity: Risperidone acts as a potent antagonist of both D2 and 5-HT2A receptors. lts affinity
for the 5-HT2A receptor exceeds that for the D2 receptor, a defining characteristic of atypical

antipsychotics.™®

I Other receptors: Risperidone demonstrates high affinity for 5-HT7 and 1 receptors and moderate
affinity for 5-HT2C and h 2 receptors. In contrast to olanzapine and quetiapine, its affinity for H1 receptors
is relatively low and its affinity for muscarinic receptors (M1) is minimal.'#"

Pharmacokinetics.'3%%

I Absorption: Risperidone has an oral bioavailability of approximately 70%.
f Active metabolite: It is metabolized in the liver, primarily via CYP2Dé, to 9-hydroxyrisperidone
(paliperidone), an equally active metabolite that contributes to its therapeutic effects.

f  Half-life: The combined elimination half-life of risperidone and its active metabolite is approximately 20

hours.

However, when prescribing SGAs, their adverse effect profile must always be considered. These effects vary
according to receptor-binding characteristics, despite all agents share common risks such as weight gain,

sedation, and metabolic complications (Table 2).71>2422

Table 2: Comparison of Adverse Effects Associated with Atypical Antipsychotics. EPS: Extrapyramidal

Adverse Effect Quetiapine Olanzapine Risperidone
Sedation High Very High Moderate
Weight Gain Moderate Very High Moderate
EPS Very Low Low/Moderate High
Prolactine Elevation Minimal Low Very High
Anticholinergic Effects Moderate High Minimal
Hypotension High Moderate Moderate
1. Quetiapine

Quetiapine is characterized by the lowest affinity for D2 receptors among SGAs, reducing the risk of

extrapyramidal symptoms, despite it has important antihistaminergic and h-adrenergic blocking activity.'®"
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f Sedation and Somnolence: Sedation is the most frequently reported adverse effects and is the principal
reason quetiapine is often prescribed off-label for insomnia. In younger individuals, rates of daytime

somnolence may approach 80%, persisting for several hours after awakening.??0242

' Metabolic Effects: Quetiapine is associated with clinically important weight gain, but generally to a lesser

extent than olanzapine. It has also been linked to elevations in cholesterol and triglyceride levels.?"

f Cardiovascular Effects: h1-receptor blockade may result in orthostatic hypotension and dizziness.

Quetiapine has also been associated with an increased risk of sudden cardiac death.'®"

f  Other Adverse Effects: Common anticholinergic effects include xerostomia, constipation, and blurred
vision. Quetiapine has also been associated with hypothyroidism, restless legs syndrome (RLS), and

worsening of obstructive sleep apnea (OSA).”'0111619.27

2. Olanzapine
Olanzapine is among the SGAs associated with the highest burden of metabolic and sedative adverse
effects due to its important antagonism of H1 and 5-HT2A receptors.' "%

' Weight Gain and Metabolic Risk: Olanzapine is the antipsychotic most strongly associated with weight
gain. It has been linked to hyperglycemia, dyslipidemia, and the development of type 2 diabetes
mellitus.'>1621.26

f Marked Sedation: Olanzapine is highly sedating and frequently produces greater sedation than

risperidone or ziprasidone.'¢2"2

' Movement Disorders: Although the risk of extrapyramidal symptoms is considered low to moderate,
olanzapine is the antipsychotic most frequently associated with the development of RLS.?’

f  Anticholinergic Effects: Constipation, dry mouth, and an increased risk of confusion, particularly among
older adults, are commonly observed.?'

I Other Adverse Effects: Olanzapine may cause moderate or transient prolactin elevation, a moderate risk
of choking-related mortality due to D2 antagonism, and may induce hepatic injury manifested by increased

liver enzymes.16121r26:28

3. Risperidone
As a high-potency D2 antagonist, risperidone is characterized by a greater risk for neurological and

endocrine adverse effects compared with quetiapine and olanzapine.”?’

f  Extrapyramidal Symptoms (EPS): Among these three agents, risperidone carries the highest risk of

akathisia, dystonia, and parkinsonism, particularly at doses exceeding 6-10 mg/day.”%

I Hyperprolactinemia: This is risperidone’s most distinctive adverse effect. Important prolactin elevation
may lead to amenorrhea, galactorrhea, gynecomastia, and sexual dysfunction.’2"2¢

f Risks in Older Adults: Risperidone has been associated with an increased risk of stroke and mortality

among patients with dementia.'”?'

f Sedation: Risperidone produces moderate somnolence, generally less pronounced than that observed

with quetiapine or olanzapine.?22’

1 Other Adverse Effects: Moderate weight gain, risk of choking-related mortality due to D2 antagonism
at higher doses, enuresis, and headache have been reported.? %%
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EFFECTS OF ATYPICAL ANTIPSYCHOTICS ON SLEEP ARCHITECTURE
SGAs produce substantial alterations in sleep architecture, although these effects vary according to the
specific drug, dosage, and underlying patient population. In general, they are associated with important

changes in non-rapid eye movement (NREM) and rapid eye movement (REM) sleep, and sleep continuity.

1. Sleep Continuity

Most atypical antipsychotics reduce sleep latency (SL) and increase total sleep time (TST) and sleep
efficiency (SE).%

I Clozapine, Olanzapine, and Paliperidone: In patients with schizophrenia, these medications have shown

reductions in sleep latency, along with increases in total sleep time and sleep efficiency.

f Olanzapine and Quetiapine: In patients with affective disorders (unipolar or bipolar), these agents
improve sleep continuity by reducing wake after sleep onset (WASO) and increasing total sleep time. This
has been observed especially in adolescents.

2. Effects on Sleep Architecture
The most evident effects of SGAs on sleep architecture involve modifications of slow-wave sleep (SWS) and
REM sleep.

Slow-Wave Sleep (N3)*

f The most important change in sleep architecture is the increase in slow-wave sleep: olanzapine is the

drug that most increases slow-wave sleep, followed by quetiapine (especially the extended-release
formulation). This effect has also been observed with asenapine. This is related to the blockade of 5-HT2A
and 5-HT2C serotonergic receptors, which disinhibits dopaminergic and cholinergic activity in areas that
promote deep sleep.

f Olanzapine, ziprasidone, and paliperidone increase slow-wave sleep. This effect appears to be related
to blockade of serotonin 5-HT2A and 5-HT2C receptors.

f Risperidone has shown inconsistent findings, despite some studies report increases in stage N3 sleep
among patients with schizophrenia.

f Clozapine, despite its strong serotonergic receptor affinity, often produces little change or even
reductions in SWS, as its increase in total sleep time primarily results from expansion of stage N2 sleep. The
increase in N3 is present at the beginning of treatment, but it usually normalizes afterwards.

f Quetiapine, despite capable of improving sleep initiation and maintenance, demonstrates limited or
absent effects on increasing slow-wave sleep and may even reduce it, particularly in patients with

SChiZOphrenia,9r1Z'15r25'29

1 Clinical significance: In depression or psychosis, restoration of sleep architecture, particularly deep
sleep, is desirable. However, excessive slow-wave intrusion at the beginning of the night can be associated
with sleepwalking, night terrors, or complex sleep behaviors, which are common side effects in patients

using antipsychotics.??°

REM Sleep.”
I The effect varies, but suppression or stabilization predominates. Quetiapine, olanzapine, and asenapine

mildly suppress REM sleep; in many studies, they maintain its percentage and even reduce fragmentation.
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Marked suppression: Risperidone and paliperidone reduce REM sleep in a dose-dependent manner due to

their intense dopamine D2 and alpha-1/alpha-2 adrenergic antagonism.

' REM rebound: Unlike antidepressants (which suppress REM sleep and cause intense rebound upon
withdrawal), atypical antipsychotics, especially quetiapine, produce little REM rebound upon

discontinuation. This is a clinical advantage if the patient stops taking them.

f Impact on nightmares: Prolonged REM latency and REM stability would explain their effectiveness: less
phasic REM density implies fewer nightmares.

f Olanzapine and paliperidone may increase REM sleep in patients with schizophrenia.
I Ziprasidone and quetiapine tend to reduce REM sleep or prolong REM latency.

f Quetiapine: In patients with schizophrenia, it may produce some side-effects, prolonging sleep latency

while reducing both slow-wave sleep and REM sleep.

Sleep Continuity

All antipsychotics improve sleep continuity, but through mechanisms different from those of classic
hypnotics.
f Reduction of sleep latency: Very potent with quetiapine and olanzapine due to their H1 and alpha-1

antihistamine effects.

f Increase in total sleep time: Especially with olanzapine; patients spend more hours asleep, but at the
cost of residual daytime sedation.

f Reduction in awakenings: Marked anticholinergic effect of olanzapine and noradrenergic (alpha-1)

blockade that attenuates stress-related sleep fragmentation.

Sleep Spindles

This is an emerging field in schizophrenia research, as patients with schizophrenia have shown a decrease
in sleep spindles during sleep compared to the general population.

Olanzapine and clozapine normalize the deficit in fast sleep spindles observed in patients with
schizophrenia. This correlates with thalamocortical plasticity and procedural memory consolidation. It is one

of the few potential procognitive effects on sleep.

Neurobiological Mechanisms
The effects of atypical antipsychotics on sleep architecture are mediated through interactions with multiple
neurotransmitter systems.”%

' 5-HT2A/2C antagonism: The principal mechanism associated with enhancement of deep sleep.

' H1 (histaminergic) and "1 (adrenergic) receptor blockade: Responsible for sedative properties and

increases in total sleep time and sleep efficiency.

' M1 (muscarinic) receptor blockade: Also contributes to sleep induction and maintenance, particularly

with olanzapine and clozapine.

Whereas older typical antipsychotics tended to disrupt sleep architecture importantly, atypical
antipsychotics generally exert a less detrimental impact. Nevertheless, shortening sleep latency and altering
sleep-stage distribution may still result in non-restorative sleep. Their adverse effect profiles must always be

considered when evaluating overall sleep quality.”*

Medical Research Archives | https://doi.org/10.18103/mra.2026.0401 11



https://doi.org/10.18103/mra.2026.0401

THE EUROPEAN SOCIETY OF MEDICINE

NON-PHARMACOLOGICAL MANAGEMENT OF INSOMNIA

It is important to emphasize that according to the principles of insomnia treatment, management should
not be pharmacological as the first approach. Instead, treatment should address the underlying causes of

insomnia rather than merely suppressing symptoms.”#

Non-pharmacological management relies on Cognitive Behavioral Therapy for Insomnia (CBT-I), which is
recommended by clinical guidelines as the first-line treatment for insomnia in adults, including those with

comorbid conditions.??

1. Cognitive Behavioral Therapy for Insomnia.
CBT-l is a multicomponent intervention designed to address the behavioral, cognitive, and physiological

factors involved in the development and maintenance of insomnia. Its five standard components are:"?

1. Stimulus Control: This intervention seeks to re-establish the association between the bed, bedroom, and
sleep (or sexual activity) exclusively. Patients are instructed not to remain in bed when unable to sleep
(typically after 15-20 minutes) and to avoid activities such as watching television or reading in bed.

2. Sleep Restriction: Often considered the most effective component of CBT-, sleep restriction limits time
spent in bed to approximate actual sleep time, thereby increasing sleep drive and consolidating fragmented
sleep.

3. Relaxation Techniques: These include autogenic training, progressive muscle relaxation, and guided
imagery exercises designed to reduce physiological and cognitive arousal before bedtime.

4. Cognitive Therapy: This component focuses on identifying and restructuring dysfunctional thoughts,
maladaptive beliefs, and excessive concerns regarding sleep loss and its daytime consequences.

5. Sleep Hygiene: Sleep hygiene provides education regarding behaviors that help or interfere with sleep,
such as avoiding caffeine, alcohol, nicotine, and daytime naps while maintaining a regular sleep schedule.

Importantly, sleep hygiene alone is not recommended as a standalone treatment for chronic insomnia.

2. Other Non-Pharmacological Interventions
I Physical Exercise: Regular physical activity has been shown to improve sleep quality in both younger

and older adults and is recommended as an important part of the therapy for insomnia.?*3°

f Light Therapy: Light therapy may be beneficial for regulating circadian rhythms, particularly when
insomnia is associated with misalignment of the sleep—wake cycle.
1 Mindfulness and Meditation: Programs such as Mindfulness-Based Stress Reduction (MBSR) have shown

improvements in sleep quality and reductions in insomnia severity.

. Acupuncture and Acupressure: Some studies suggest benefits in sleep quality; however, the evidence
remains more limited and of lower quality than that supporting CBT-I.

3. Modes
CBT-I can be delivered through several modalities, enabling broader access to treatment.??

f Face-to-Face Delivery: Individual or group therapy conducted by trained healthcare professionals.

f Digital Delivery: Structured web-based platforms and mobile applications are recommended

alternatives for patients who lack access to specialized therapists.
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1 Brief Formats: Condensed interventions consisting of one or two sessions have also demonstrated

effectiveness.

4. Advantages of Non-Pharmacological Management

Unlike hypnotic medications, the benefits of CBT-| are sustained over the long term, persisting for up to two
years following treatment completion. CBT-I is not associated with risks of dependence, tolerance, or
rebound insomnia. In addition, CBT-| has shown effectiveness in patients with insomnia coexisting with
medical illnesses and psychiatric disorders such as depression, anxiety disorders, and post-traumatic stress

disorder.’23

PHARMACOLOGICAL MANAGEMENT OF INSOMNIA

Pharmacological treatment of insomnia should always be considered a second-line strategy, used either as
an adjunct to CBT-I or reserved for situations in which CBT-I has proven ineffective, is unavailable, or when
symptom severity needs immediate intervention. Therefore, initiating pharmacological treatment in a
patient with insomnia without first evaluating potential etiological and perpetuating factors, and without
attempting non-pharmacological interventions, is a major therapeutic mistake.'?3¢

1. Pre-Treatment Evaluation and Diagnosis

Before initiating any pharmacological intervention, a comprehensive clinical assessment is essential to
identify secondary causes and comorbid conditions. Other sleep disorders, particularly obstructive sleep
apnea (OSA) and restless legs syndrome (RLS), should be excluded.??

It is also necessary to evaluate the utilization of substances or medications that may affect sleep, including
alcohol, stimulants, and beta-blockers. In cases of insomnia comorbid with depression, anxiety disorders, or
chronic pain, clinical judgment should determine whether both conditions should be treated simultaneously
or whether one condition warrants therapeutic priority.?*

2. Medication Selection According to the Predominant Symptom
The choice of medication should be guided by whether the primary complaint involves sleep initiation or

sleep maintenance.’

f Sleep-Onset Insomnia: For difficulties initiating sleep, medications with fast onset and short half-lives
are preferred, including ramelteon, zaleplon, zolpidem and dual orexin receptor antagonists (DORAs), such

as lemborexant.®4

f Sleep-Maintenance Insomnia: Medications with longer half-lives or controlled-release formulations are

generally preferred, including low-dose doxepin (3-6 mg), eszopiclone, suvorexant or lemborexant.**

f Night Awakenings: Sublingual zolpidem may be used for middle-of-the-night awakenings, provided that

at least four hours remain before the intended wake time.3®

3. Medication Classes and Safety Considerations

. GABAergic Hypnotics (Benzodiazepines and Z-Drugs): Despite effective in the short term, these
medications are associated with important risks, including tolerance, dependence, daytime somnolence,
falls among older adults, anterograde amnesia. Ideally, treatment duration should be limited to a maximum

of four weeks.?3¢
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f Dual Orexin Receptor Antagonists (DORAs): DORAs represent an important therapeutic advance
because they inhibit the wake-promoting orexin system rather than inducing generalized central nervous
system sedation. Compared with traditional hypnotics, they better preserve physiological sleep
architecture, have lower abuse potential and produce fewer residual cognitive effects. Daridorexant has

been approved in Europe for long-term treatment extending beyond three months.*#

f Sedating Antidepressants: Low-dose doxepin is the only antidepressant specifically approved for the
treatment of insomnia. Other agents, including trazodone, amitriptyline and mirtazapine, are frequently
prescribed off-label, particularly in patients with coexisting depression. However, evidence supporting their

effectiveness as primary hypnotic agents remains limited.?¢8"

f Melatonin and Melatonin-Receptor Agonists: Prolonged-release melatonin (2 mg) may be considered in
adults older than 55 years, despite its overall effectiveness is relatively modest. Ramelteon is useful for sleep

initiation and does not appear to be associated with dependence or withdrawal phenomena.?#?'

4. Treatments to Avoid or Use with Caution

Antipsychotics (e.g., Quetiapine, Olanzapine): Are not recommended for the treatment of insomnia in the
absence of a major psychiatric indication because of insufficient evidence supporting effectiveness and the
substantial risk of metabolic and extrapyramidal adverse effects.??

Antihistamines (e.g., Diphenhydramine): Despite available over the counter, antihistamines are not
recommended for chronic insomnia due to lack of long-term effectiveness, fast development of tolerance
and anticholinergic adverse effects, including dry mouth, confusion, and constipation.?3#

5. Treatment Duration and Follow-Up

Pharmacological treatment should be prescribed for the shortest duration possible. When prolonged
therapy is required, decisions should be individualized, with intermittent administration (e.g., two to three
times weekly) generally preferred over daily use to minimize tolerance development. At treatment
discontinuation, medications should be tapered gradually to reduce the risk of rebound insomnia.?*

EFFECTS OF ATYPICAL ANTIPSYCHOTICS ON OBSTRUCTIVE SLEEP APNEA, RESTLESS LEGS
SYNDROME AND OTHER SLEEP DISORDERS: LONG-TERM CONSEQUENCES

The impact of second-generation antipsychotics (SGAs) on sleep disorders is ambivalent. Although these
agents may improve sleep continuity, they have also been associated with the induction or exacerbation of
several respiratory and movement-related sleep disorders, while imposing a substantial burden of long-

term metabolic and systemic adverse effects.

1. Effects on Obstructive Sleep Apnea

An association has been reported between using atypical antipsychotics and worsening of obstructive sleep
apnea.

f Weight-Independent Association: Although SGAs frequently induce weight gain, a major risk factor for
Obstructive Sleep Apnea, studies have shown that worsening of sleep-disordered breathing occurs
independently of changes in body mass index (BMI), neck circumference, or waist circumference.’
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f Disease Severity: Oanzapine, risperidone, and quetiapine have been associated with an increase in the
apnea-hypopnea index (AHI). Quetiapine administration has been linked to a measurable increase in apnea
frequency.’

1 Potential Mechanisms: These effects are believed to be mediated through interactions with
neurotransmitter systems involved in respiratory regulation. In particular, antagonism of serotonin 5-HT2A

receptors may alter central respiratory control and increase upper-airway resistance during sleep.’

2. Restless Legs Syndrome and Periodic Limb Movements During Sleep

Atypical antipsychotics are among the medication classes most frequently implicated in the development
of restless legs syndrome. This observation is of particular clinical relevance because insomnia is the
principal manifestation of Restless Legs Syndrome (RLS).

1 Associated Agents: Olanzapine, guetiapine, and clozapine are the agents most commonly reported in
the literature as precipitating RLS.?

I Prevalence: Patients with schizophrenia receiving antipsychotic therapy show a higher prevalence of RLS
(21.4%) compared with control populations (9.3%).%

f Pathophysiological Mechanisms: The development of RLS seems to result from inhibition of
dopaminergic neurotransmission and possible alterations in iron metabolism, including drug-related
reductions in ferritin levels.?”

I Periodic Limb Movements During Sleep: Quetiapine has been specifically associated with increased

periodic limb movements during sleep.'®?

3. Other Sleep-Related Disorders and Complications

f Somnolence and Sedation: Sedation is the most frequently reported adverse effect of atypical
antipsychotics. Clozapine is generally classified as highly sedating. Olanzapine, quetiapine, and risperidone
are associated with moderate levels of daytime somnolence.?

f Risk of Choking-Related Mortality: An increased risk has been reported among patients with
schizophrenia receiving potent D2 antagonists, particularly high-dose risperidone. Potential mechanisms
include bradykinetic dysphagia and xerostomia, both of which may impair swallowing function.?®

f  Nightmares: Risperidone has been reported to induce vivid dreaming and nightmares more frequently
than olanzapine.?'*2

4. Long-Term Adverse Effects

Chronic exposure to SGAs is associated with serious multisystem complications.

' Metabolic Complications: Metabolic toxicity represents the most clinically important long-term risk.
Potential consequences include: Weight gain (particularly with clozapine and olanzapine), hyperglycemia,

dyslipidemia and development of type 2 diabetes mellitus.”"*’

f Cardiovascular and Cerebrovascular Risks: Long-term SGA use has been associated with hypertension,
increased risk of stroke among older adults with dementia taking risperidone, and increased risk of sudden

cardiac death. 10117

f Chronic Movement Disorders: Despite the risk is lower than that associated with first-generation

antipsychotics, prolonged SGA exposure may result in tardive dyskinesia.?
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' Endocrine Effects: Persistent hyperprolactinemia, particularly with risperidone and paliperidone, may

lead to sexual dysfunction, menstrual irregularities, galactorrhea.?’

' Mortality in Older Adults: A public health warning issued by the FDA emphazises the increased mortality
risk among elderly patients with dementia treated with antipsychotics for behavioral disturbances and
agitation.

f Thyroid Function: Long-term quetiapine therapy has been associated with the development of

10,21

hypothyroidism.

Discussion

The principal limitation of this study lies in its design. In a literature review -whether narrative, systematic
without meta-analysis, or scoping- the investigator does not generate primary data. There is no
experimental or control group, no intervention is applied, and no hypothesis is tested through inferential
statistical methods. Instead, the process consists of critical appraisal, synthesis, and interpretation of
previously published evidence.®

The findings presented in this review provide a clinical perspective that warrants careful reflection. Insomnia
is among the most common reasons for medical consultation in contemporary clinical practice.
Nevertheless, what should be a pathophysiologically driven clinical process appears to have become
increasingly distorted in routine practice. The “3P” model reminds us that insomnia is generally associated
to a number of factors. Its development is usually associated to individual vulnerabilities, stressful life events,
and -maybe most importantly from a therapeutic perspective- maladaptive behaviors adopted by patients
in an attempt to compensate for inadequate sleep.’?

A central theme emerging from the literature is the distinction between sedation and physiological sleep.
While antipsychotics such as quetiapine and olanzapine reliably produce sedation due to histamine H1
receptor antagonism, this effect does not translate into the kind of sleep that supports cognitive restoration,
emotional processing, or metabolic homeostasis. Polysomnographic studies consistently demonstrate that
quetiapine reduces slow-wave sleep and REM sleep while prolonging REM latency. Slow-wave sleep is
critical for memory consolidation, synaptic pruning, and glymphatic clearance of metabolic waste products
from the brain. REM sleep, in turn, is essential for emotional regulation and the consolidation of procedural
memories. By disrupting these sleep stages, antipsychotics may deprive patients of the very functions that
make sleep restorative. A patient who reports sleeping eight hours on quetiapine may be experiencing a
state that is pharmacologically induced but physiologically poor.?¢”

This distinction is not merely academic. There is evidence that poor sleep quality, independent of sleep
duration, is associated with adverse health issues, like hypertension, insulin resistance, and cognitive
impairment. If antipsychotics produce a state of sedation that is subjectively perceived as sleep but
objectively lacks its restorative properties, then the long-term health consequences of this practice may be

more serious.'011:13

When patients remain in bed for prolonged periods attempting to sleep, or when concern about not
sleeping becomes the most important point of their nighttime attention, a self-perpetuating cycle is
established that pharmacological treatment alone cannot resolve. CBT-l directly addresses these

perpetuating mechanisms through interventions like stimulus control and sleep restriction, strategies that
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have shown effectiveness beyond what medications can achieve. Non-pharmacological treatment should

always represent the first-line approach to insomnia management.

One of the most concerning findings identified in this review is the widespread use of atypical
antipsychotics, for the treatment of insomnia. It is important to emphasize that no major regulatory authority
including the United States Food and Drug Administration (FDA), the European Medicines Agency (EMA),
or Health Canada- has approved these medications for the treatment of primary insomnia. Their approved
indications remain limited to psychotic disorders, bipolar disorder, and, in selected circumstances,
adjunctive treatment of resistant major depressive disorder.

How, then, can the widespread use of quetiapine for insomnia in routine clinical practice be explained? The
answer likely resides in its pharmacodynamic profile. At low doses, quetiapine has near-exclusive blockade
of histaminergic H1 receptors, producing sedation that appears to address the patient's immediate
complaint. However, this therapeutic approach shows a poor clinical assessment, as it fails to address the
underlying factors contributing to insomnia.

Antihistamine-induced sedation is not equivalent to physiological sleep. Evidence regarding sleep
architecture is particularly revealing. Despite olanzapine and ziprasidone may be capable of increasing slow-
wave sleep (N3), they carry an important risks of adverse effects, like excessive daytime sleepiness and non-
restorative sleep. Conversely, quetiapine has been shown to prolong REM sleep latency while reducing
both slow-wave sleep and REM sleep itself. Consequently, patients may subjectively report “sleeping
longer,” yet the restorative quality of that sleep remains questionable.

The adverse effect profile of atypical antipsychotics is an additional -and maybe the most compelling-
argument against their use for insomnia in the absence of a major psychiatric indication. These medications
carry systemic risks capable of compromising long-term health.

Quetiapine, the medication most frequently prescribed off-label for insomnia, possesses a substantial
adverse effect burden. Residual daytime somnolence, reported in up to 80% of younger patients, directly
contradicts the primary therapeutic goal of restoring daytime functioning and alertness. Additional
anticholinergic adverse effects, including xerostomia, constipation, and blurred vision, although not life-
threatening, may impair quality of life. Quetiapine is associated with important metabolic complications,
including clinically important weight gain, elevations in serum cholesterol and triglycerides, and an
increased risk of type 2 diabetes mellitus. Olanzapine is the antipsychotic most strongly associated with
weight gain, hyperglycemia, and dyslipidemia. Its potent H1 antagonism makes it one of the most sedating
agents available, yet this sedative effect frequently extends into the waking hours of the following day.
Although less sedating, risperidone carries a substantial risk of hyperprolactinemia and extrapyramidal

symptoms, particularly at higher doses.

Atypical antipsychotics are also recognized for exacerbating several sleep-related disorders. Restless legs
syndrome is perhaps the most characteristic example. Olanzapine, quetiapine, and clozapine are frequently
implicated in the induction of RLS, with a prevalence of 21.4% among patients receiving antipsychotic
treatment compared with 9.3% in control populations. Given that the main manifestation of RLS is difficulty
initiating or maintaining sleep, clinicians prescribing antipsychotics for insomnia may inadvertently be
perpetuating or intensifying the patient’s underlying sleep disorder, creating a cycle of escalating doses

and worsening symptoms.
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Similarly, the association between atypical antipsychotics and worsening obstructive sleep apnea deserves
careful consideration. Although antipsychotic-induced weight gain is a well-established risk factor for OSA,
available evidence indicates that deterioration in sleep-related breathing occurs independently of changes
in body mass index. Antagonism of 5-HT2A receptors seems to be capable of altering central respiratory
control and increasing upper-airway resistance, worsening the apnea—hypopnea index even in the absence

of weight gain.

This review reinforces the therapeutic hierarchy in insomnia management, in which CBT-I should remain the
first line treatment. No hypnotic medication is capable of restructuring dysfunctional cognitions related to
sleep. When pharmacological therapy is deemed necessary, the available evidence supports safer and more
targeted alternatives than antipsychotics. Dual orexin receptor antagonists (DORAs), such as lemborexant
and daridorexant, represent an important therapeutic advance. These agents better preserve physiological
sleep architecture while exhibiting a more favorable adverse effect profile. Traditional GABAergic hypnotics,
including benzodiazepines and Z-drugs, despite their well-recognized risks of tolerance and dependence,
constitute a more rational therapeutic option than antipsychotics when prescribed in a limited and carefully

supervised manner.

At present, theres is not enough evidence to support the use of antipsychotics for the treatment of insomnia.
The absence of randomized, placebo-controlled clinical trials demonstrating long-term effectiveness and
safety in patients with primary insomnia should be sufficient to discourage their routine use. The conduct of
adequately designed clinical trials is undoubtedly essential to provide a clearer understanding of the true
role, if any, of antipsychotics in the management of insomnia.

Conclusions

The evidence reviewed leads to a clinical judgment: atypical antipsychotics should not be used in the
management of insomnia in the absence of a major psychiatric indication. This conclusion is not a matter of
theoretical preference but follows directly from the available data on efficacy, safety, and the fundamental
principles of sleep medicine.

First, the effectiveness of antipsychotics for primary insomnia remains unsubstantiated. No randomized,
placebo-controlled trial has demonstrated that quetiapine, olanzapine, risperidone, or any other agent in
this class produces meaningful improvements in sleep outcomes over placebo in patients without comorbid
psychosis or bipolar disorder. The sedation these drugs produce is a pharmacological effect of histamine
receptor blockade, not a restoration of physiological sleep. In fact, objective measures of sleep architecture
reveal a more concerning picture. Quetiapine, the most commonly prescribed antipsychotic for insomnia,
has been associated with reductions in slow-wave sleep and REM sleep, along with prolongation of REM
latency. Patients may report sleeping more hours, but the quality and restorative value of that sleep are
compromised. In short, what is being achieved is sedation, not sleep and certainly not the kind of sleep that

supports cognitive function, emotional regulation, or physical recovery.

Second, the adverse effect profile of antipsychotics renders them unsuitable as hypnotic agents, particularly
for long-term use. The metabolic consequences alone -weight gain, hyperglycemia, dyslipidemia, and an
increased risk of type 2 diabetes represent a disproportionate risk for a condition that can often be managed
with non-pharmacological interventions. Olanzapine, for instance, is among the most potent weight-
inducing medications in clinical use. Quetiapine, while somewhat less metabolically aggressive, still carries
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clinically important risks of weight gain and lipid abnormalities. These effects may be serious; they
compound over years of exposure and contribute to cardiovascular morbidity and mortality. When the
indication is insomnia, a condition for which safer and more effective alternatives exist, exposing patients
to these risks is difficult to justify.

Third, the paradoxical potential of antipsychotics to worsen the very condition they are meant to treat
deserves emphasis. Restless legs syndrome, a common cause of sleep initiation and maintenance
difficulties, is induced or exacerbated by olanzapine, quetiapine, and clozapine. The prevalence of RLS
among patients receiving antipsychotic therapy is more than double that of the general population.
Similarly, these medications have been associated with worsening of obstructive sleep apnea, an effect that
appears independent of weight gain and maybe mediated by serotonergic mechanisms affecting respiratory
control. A clinician who prescribes quetiapine for insomnia may inadvertently be perpetuating or intensifying
the patient’s underlying sleep disorder.

The widespread off-label use of antipsychotics for insomnia likely reflects several factors: the convenience
of prescribing a single agent that produces quick sedation, the limited availability of CBT-I in many clinical
settings, and perhaps an underestimation of the long-term harms associated with these medications. None
of these considerations, however, constitutes a valid clinical rationale. The evidence does not support the
practice, and regulatory agencies have not endorsed it.

In light of these findings, the therapeutic hierarchy for insomnia management should be reaffirmed.
Cognitive behavioral therapy for insomnia remains the first-line and most effective intervention, with
benefits that persist long after treatment concludes. When pharmacotherapy is necessary, safer alternatives
exist. Dual orexin receptor antagonists preserve sleep architecture more faithfully and carry a lower risk of
metabolic and neurological adverse effects. Despite their well-recognized limitations, GABAergic hypnotics
are supported by a larger evidence base for short-term use than any antipsychotic. Low-dose doxepin, the
only antidepressant specifically approved for insomnia, offers another option with a more favorable risk
profile.

The burden of proof lies with those who advocate for the utilization of antipsychotics in insomnia. Until
adequately designed clinical trials demonstrate long-term effectiveness and safety in this population, the
routine prescription of these agents for sleep complaints should be discouraged. The available evidence
suggests not only that they are unnecessary but that their use may cause more harm than good. In clinical
practice, the goal should be to treat insomnia, not to mask it with sedation.
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